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^ f^-^ofl «fl*m *fli ^ e)j=<4 *fli «- e^^^ ^.o.ofl z^-z]- 

«fl*l€ ^12 s>l-f e|JE. ^ *113 ^ if-tb^-. A\2 ^ e) = ^ *fl3 5>l^f &U= 

si ^ *HM84 ^--g-^H *fli ^ el = 4 #tfl «oH^^ 

*H-3 S^H^] *fli ^1^- slusj-sl ^cflAi^l^ -l-^7> Hfl*l£c|-. 

*ll2 ^l^f el^^l ^ ^13 ^ #^-Jf ^ ^-14^ 

£ 6 
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-S-§-°fl 3^tr £±r ^fl 7] ^{Semiconductor package having the 

structure for high voltage application} 

5- l£r #5fl5l «1H^ sfl^lx]^ <g iL<y 3§^ £c >lcf. 

-£ 2^r 5. 13] *}5Lz)] 3»1M*1«- ^ IfrlMM ^Tg £ o]cf. 

£ 3^r H 1^ *V£*H W «>2r^- ^^£^14. 

£ 4^r ^efl^l «h£*fl ^l^l^l <^1# M-Bftfl j£ol ^^s.olcf. 

£ 5tt £ 4^1 tfV£*ll sfl7l^l^ ^ t+Ej-ifl a.ol £^ol4. 

£ 8a tfl*l £ 8g^ £ 6^1 SKE^l ^ 3 7>^] ^Efls. ^jzj-s-^. 

£ 9a vfl^l £ 9g^ £ 7^ ti>£^l 5fl7l^l» 7^1 ^Efl^. ^ ^.^Sr 

£ lO^B- £ 7^1 te*ll sfl 7l*]-i- <qjf el= A>oi^ xq^i iajaj.7}- 

£ ll£r £ 10^1 A ^"S^H^ ;*fl3 S>1«- Sl£L# S}-r4l^ ^ifl t^olcj-. 
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#5L3l *fl7l*Hl ^o^, ^oj- o.^] £ 

^^0.5. cfoj^E, XMe^Ei SE^r £i 711 °U= ^}#( M0SFET, IGBT 
°1 ^Hf^l ^ell<y, i± ^ TfloiE 3^ ^4 j^ 0 } 7 } a)£L sefl<y 211 

^^H, ^£ 3 = Sell^^l el = 1:^51 ^7l^o.s ^slTfl ^cf. <q«- e) = 

^ ^M^ 1 ti>£^) cfol ^ i^o]^ vflofl 

o)g\. 7^o) 1-^^ ^O.S ^ e)^-i-ol ^<£| H> £ ^1 sfl7l^l 

7^-f , Jl^oJ- o__g_ofl ^^>7l ^*1H^ s>4-^l a^olHS] ^1-^- Sl^l- A>olo| ^o] 
7H&|(creepage distance^} #^1 SfriLJ5qolo> ^ °1 7ie]7l- 

5. 1-& <£i& 7]^Wr ^"2i^>7l ^sflo) 5fl7l^Sl <U e\}Mr 
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£ 1 3«H1 «>3- ^r°), ^3 «V£31 ^71*1(20)^, 

*F^(21)# i^th o] ^>o.^(2i)^ ti>£^l tH(22)(5. 2<*H ^Ajo S s 

l-s^cf. 4| 7])3 3^ B^#(25, 26, 27)^ (21)3 ^ 

#^(18) °1 3-?- ^=#(25, 26, 27) -8: ^4 M^^l^E^ ^ 

4ii * J=3l<?] <aj ^ 91^. 7}^7.}2]o\] yfl^l^ 3-sjl Ejcs.(25, 27)^8- 
«fl*l€ 3^ &|£L(26)S^-Ei ^cfltt $<H*]H^ ^ #^(30)(31)1- 
3^ e}jel(25)3 #^-(30)fe 3^ 3 = (26)3 ^tfl *8=*fl ^-¥-3*1 7>x] 

°H1 4^ ^ 71^(32)7} c| Tl^tf. p}§7MS 3^ E];EL(27)3 ^^-(31)£ 
3-^- e^(26)3 ^tfl ^«fl ^JfE^ ^# 7>*H, ojofl n^e}- <gig ^e) (33) 

^ #2fl3 a>3E^ sfl7l*13 3^f E) = ^ ^H3 <£i£ 7^&]# 

iCf 3. <£jg 7]Ell- <g7l 3*lH^r 3fl7l^l §^ *hf-33 ^(S. 3^ 28) 

£ ^tflAl^O]: <5KH, ^7]X13 #*|) 3717} ^EflSHo) ^tj-fe ^7)17} 

£ 4^ ^cfl^ ^^>7l fl^ ^3 ^Efloj aV £ ^ 4^1^13 cf^- o4| 

£ 4 ^ £ 5# ^efl3 <&5=*ll 3fl7l^K40)3 3^ El =#(45, 47)^, * 

^ «H-3(41)3 ^ ^(48 HI 91^$. -^^IH #°o v 3 3^ El = (46)3-^ ^rcfl ^-g- 
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**fl oi^^icf. je^ e)j=(4 5 )<4 ^ 2ls.(46) *H ^ ^1^ 

5] = (47)^ ejj=(45) Aj-oloflA-l^. *>-f^!(41)ol ^=sfl ^-#51 

ol^^lcf. ^^.l-(45 ) 46, 47)3.JfBl «3#S]<H si ^4.^(41) ifl^-ofl 

*}tt ^ ^S.l-(55, 56, 57)£r, =L T-EEo]} ox*]*} ^ #0] «H"^(41) xfl^l 

^51*11 4 71*13 , B]JEL(45)£|- sq^- els. (46) 

^ 7^(52)^ ^7}S\^, v}&7}x] s. S) = (47)^ 3^ a|s.(45) ^ 7] 

el (53) ^7}*ltHr °l^-8r afl^th}. nem, £ l ifl^l £ 32] tiV£*fl ^^1^1^ 
Wla, Jitf €■ «3£ 7^1- ^71 ^IH^ Bfl^i^i s.^ *H-^si ^^(48) 

°1-¥-jI*> ^ 7l#^ 4^1^, U J£^1 sfl 3.7l# ^cfl^l7l^l ^ 
^l-f- B}i=.-i- A>ol^ <£i£ 7^* ^cflAl^l Jl^^ ti_V 

51*11 Zfl7l*l# *1]-^Kr 

^"71 71 #^ Jfl*H, £ ^ ^HH ttj-S. ti>t£^ jifl^^ 

tt, ^>£^1 q-ol7> °>2|-£|fe e]JEL Sefloj jfle ^ £5fl°j 3flJE=<2l- ^7]^ ^ 

Ml-¥- ^^-#°1 -i-^ gojji, #71 iflJjL el^l-s^ <2#sl^ sq^- 

3JE.-1-01 #71 *^ ^SLS. f^S o] =-<^^l *V£^ 4 71^1 
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°11 9X°)*\, #7l sq^- 2l = #£: ^^oil afli 2}^ 5| = 2l- #7l 2l«- e) = 

^ ^HMl *tt «ti*m ^2 2l«- 5l = ^ ^13 21-if 51=1- , <#7) *fl2 21*. 5} 

= ^ ^3 2]«- 5} = 2} ^ ^7} ^F^ 1 ^ #7) ^1 <2jJ=L 

51 = 2}- ti>cfl ^O-sL s.c^ ^TgoflAlo) #7] ^1 ^ *L Bl^o^ 

#3* ^cflAl^l^ ^^7} #71 ^12 2l«- 5} = 2} ^ #71 *f|3 2}Jf 

5} = 2} ^ 21 ol s. ^>uf^ #71 -§-^ s}i^lo S <g#^ ^o.S 

^K 1 °-5L 

#7l ^1 Sl«- 5] = S1 Oj*. - # 7] ^0.^1 o]^ #71 

^€ *}-°-^-°3. if-^rSLS. ^3^1 ^i}. ol ^ #7l ^1 21 5} 

= 2} £tt SL^, ^7} A]2 2l«- 51= ^ *fl3 2l«- 51= ^ ^o] 

5L Sl-^- 21 ^ 2.^ A>olo ] ^o. lmm7> 

515.^- ^ ^}ol taf^^cl-. 

A o V 7l 2fll 2l«- 51 = 21- #71 *fl2 21-^- 5) = A>ol^ #7] ^tg^ t} o_^ 5.^, ^ 
7} 42 21 = 2} #71 *H3 21 «- el= A>ol^ # 7l S.xg^ ^0.^, K x£ ^ ^o]5i o] 

± & K^xr -g^l* ^ 3fl°J ^-^71- ^^£l^ 53 ol y>^^cf. 

#71 7)^ 4^1# ^^>7l ^21 ^AHHl til=.^l Bfl7l 

*l^r, ^£^1 7} tV^vsl^ 51= ^sfloj ^ e)c Hefloj 3fl ^71^^.5. ?J 

^ 51 =l-ol SR^AS g<>lJL, #71 vflJf 51=^-5.^-51 <£#£)i=. ^ 

^ SlS-#°l #71 -i-^^ *>-f ^21 2J JtfCLS ^21 ol^-^^ 3)1 71 

^Hl ^°1^, ^7l 21 51=1-^ ^<£lfo)} Wfl^m ^11 ^1^- 51=21- #71 ^111 21 «- ^ 
= 21 S\-^-o\) zl-4 tifl^^ ^2 21 51 = ^ ^13 21-^- 51 =# JL^M, ^"71 ^2 21 if 
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3 3= £ ^13 ^ = ^ ^-f * #71 *>-f^ S^l 7}77}^^ #7l afll ^-*f 

3^ <S<^l£-^- ^^7> Bfl^Sl^, #71 ^2 ^Jf Sl^Sl ^A>«- ni # 7 ] ^ 

3 ^ Bl^^l ^A>«- f> ^0) £ *>uf^ #7l 3^^0 S <£#£ 

<26> #7l <qjf Sl^^ GjJjL - # 7 j Sigiif o]^ Jf«.o. ^- 7 ] 

^€ Sff^l 0_iiL <S#€ iMfe ^O] HV^^>Cf. O] ^ o. ^. 7] ^ U 3 

co] ^-o^l #71 *fl2 ^ Sl= ^ ^13 Sq^- SlJE # 

£ <q«- el^fi] ^A>Jf^ gfe ^hf^S ^M^l a^S. i mm7 > 

<27> #71 *fll 51-^- elH.sq- #71 ^2 e)= a>c>ic>) # 7] ^o.^ # 

71 ^12 ^ Sl^sf #71 *!13 Hl= A>ol^ # 7 ] a ^ ^ ^o]s_ o] 

^ S^l^r ^-^111- ^*fi 3Xflo] ^-#^7} ^#S)^ w].sJ-^}t}-. 

<28> #7l ^12 ^ elJEL ^ #71 ^13 ^ sl= ^ ^<H£ Sl = ^l ^ApjL 

#71 ^Sjfe ^4 ^A>^1 «-«-o] w.«.oll #7l ^A>«- 

<29> o^f ;gJf J=^.g- ^ igvgcq u}^^ #4*1 ^^^>7lS. th=h 

^m-. €^iit^ ^ 7H ^Efls. ^ sa^, ^ 

<30> £. 6^- ^ ^21 OJ ^AHHl ^ ti>£^l 5H7l^l# Ll-BKH ^.o] ^^^olcl-. 
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£ 6# #2:4^ , -g- 1>^°ll 4€- Sh£X| n7)x}(100)$=, 4-f^UlO) 4-°- 

3- Xl 7114 4^ ^=#(121, 122, 123)4 ^21 #Tr4. Xl 7fl4 4«- 

Bl=#(121, 122, 123) Xll 4-¥- elH.(121)fe 4^(110)4 <a ^(112)4 

^<#^-<>ll «ll*l€4. XI 2 ^ XI 3 4^ &)S.(122, 123)^, «H- 3(11)4 

^ ^3(112)4 7>^l-Sl^-6flA-l Zj-Zj- X|l 4 «- 5] C( 121)5.^- B\ ^ 7>3 oj^S)^ 

«1)4€4. SL^) 44^]^ &&4^, S-^x £X| Jl4 E^i^(MOSFET)^ ^ # 
£.3)1 i4(4H*l)4 SV-f^(llO) 4<i 4 : §-*l $12-4, 4-f3(110) 

°114 «V£X1 4i44 4 ^^-1-^: 2fo)o^s.(D]_EAl)^- ^Sfl 4-*jL e}2==-(121, i 2 2, 123) 
S.^ <3#4^ iflJjL e]H.s.(Dl£Al)4 ^7l^o.S. 

4#4eW wfl*14 XI 2 ^ el = (122, 123)tt, #^4 Si 3 

£ ^^Htt XI 1 4^ el = (121)4 « 0 >^o.S ##4 #^-^-*(124, 126)4 44 

£Hr4. ^ XI 2 4^ 4 = (122)4 , #^4 4-f 3(110)4 «a ^MS(112H14, Xll 
4^ 4 = (121)4 tfl**Hr £<M^ *fli 4 «- s| = (121)4 ^445-^- W€ 
7>44, o}6\] ^ ^! ^ h. b] = (121)4 3WHr ^4 #4 ^ofl^^ 
*Hr4. °}t7}7l£ XI 3 4^f 4 = (123)4 7$°- t s-^Q *HH8 (110)4 «a ^M£(112H 
4, Xll 4^ el = (121)4 4^Hr ^14^ Xll 4^- el = (121)4 ^44£--^ ^-&4 

7^H, °H1 44 XU 4-?- si = (121)4 4^Hr ^4 <££fl ^H^r ##4 

3Hr4. 

°14 ^ XI 2 4^ e] = (122) ^ XI 3 4^ 51 = (123)4 §^HH*( 124, 126) £ 1- 
^4 4-f3(110)AS. ^«y4. atb Xll 4^ el 2.(121)4 £1> -§-^4 4-f3 

(110) AS ^^14. ^ 44-^(110)^8:, ^S(112)*l|4 x|i 4«- ^ c 
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(121)21 2j-f 2}-, Xl2 2}^ Els. (122) g Xl3 2^ e] = (123)^ ^^1-(124, 126)* g 
i^r ^-^-71- <3^cf. XU 2]^- 2l = (121)2l <^Jf ^ ^^f#(124, 126 )# 
^ S}-?-^ (110)21 ^flfe ^-^-i: ^^.7} ^A^, ^eH wljiia} ^o. ^^i}. 
XU ^ el = (121)» g^- SR-^K 110)2] <3*<HL S^^f, Xl3 2]^ E] = (123)2] 

•^^(126)# ^H?- 3 (110)2] <33HL M a]-o]o] #3( d )o. tflsf i mm o]# 

°l2f ^2:2] ti>.£^ sfl7lxl(i00)«^] &°H, *fll 2]«- el = (121)21- X| 2 21 JjL 

21 = (122) ^121 ^ 7l s 1(dc) - > ^ ^w. el = (121)21 XU ^(aHH^-Ei Xl2 21 
2] = (122)2] x]2 *l^(b)7]-xl ^s^. ^(110)21 7lel7> sl^, tcj-e)- 

>H #5fl ^2] *KEXl ^^1^121- tilJE^>al Xl2 2] «- e) = (122)2] ^-^--^-(124)2] ^ 
* g^r SR % (110)21 o^JjL ^ojol] Sfl^Hr zJolnV^ d 3. 7lel# 

H^- ^71] ^cf. XU 21 «- el = (l21)2l- XI 3 21-?- e] = (l23) a}<X2] ^ ^ 

^-^Ul. ^HH teXl 2fl?l*l (100)21 ^-f, <£ig 7lel(d c )2l f7Hl£ # 

^l-^L, tiV£.^l 3fl7l^l(100)2l £171^ ^7>£l^l ^Cf. o]i=, 7^(^)0) ^ 7 ].- 

SR-^UlOH XI 2 ^ Xl3 21 el = (122, 123)21 ^^^(124, 126)-4- 
^^-51^ ^Sl<^ 21*11 ^ 51 7l afl^-olcf. 
5- 7^ ^- ^2] cf^ ^^HHl rtf^ tils. XI ^71^11- t+Ej-ifl ^.o] ^SLolcK 
5. 7<^l^i£ 6^ %2i *f-5L±= -^2j*l Adl* M-El-vflH.5. ^SItt 

7]S. 

5. 7^1 3^1 Q t>>2]- Qo) t ^AHlofl 4^. tii^xi 3fl?)*l (200)21 7HJ-*>eH till 
XI 2 ^ X13 21 «- el = (122, 123)tt, 1-^=1 §>-f^ (110)41 -?-£-°fl 7>^>^ 
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^ *)U ^1^ e] = (121)^Ei 33 ^a}^ ^a>«.(224, 226)* 

^tf. ^ ^]2 S>1^- 5| 2.(122) 2} ^-f , -§-^ *H?-3( 110)31 «g ^(112) 

^1 2l->f 5} 2. (121) 2}- °1 #2\o) 3_v^ t d}^7HS *|]3 Si\if 5]2(123)2l ^-^12. 

*HMJ(iio)sl <Q ^(112) Tfli <qjf s} 2.(121)21-21 7H> 3cf 

^ *fl2 2} «- 5} 2.(122) ^ ^13 ^-f- 5} 2. (123) 2} ^A>«.s-(224, 226 )£r # 
^ ^^(HO^-S £9jtf. 5E*V afll 5| 2(121)21 ^Jfs. Htt ^1-4-^ 

(110) AS ^ ^4-^(110)^:, n ^3(112)°^ ^i e|c 

(121)21 2jJfs>l-, A}2 2l«- 5|2.(122) ^ ^13 2} «- 5)2(123)21 ^^#(224, 226)^: S 

^^-7]- ^^cf. ^l 5? 2.(121)21 <ajJjL ^ ^A}^(224, 226)# 

€ ^4-^(110)21 if-v\)±r 1^.7} ^5}^ a]ii7^ g^c. a^sj-tK 

^1 21-^ 5} 2(121)1- S^r ^M^dlO)^ <3#Jf ^13 2] 242(123)2] 

^^(126)# (110)21 Afo]2) ^(d')^- cflBf lmm o] 

°12]- wl-S.^ 3})7l;*l(100Hl 5a°H, ^1 2) «- 512(121)21- *fl2 2)^- 

Hl2(122) A>olol TlsKdc"')^, *fll 21 £12.(121)21 *fll X| ^ (a 1 HI ^JfE] ^2 

21 «- 512(122)21 A}2 ^^(b')^l S-x$Q SHj^l (110)21 fi^ 7\^7\ 5) ^ , XX\- 

SfAi ^Efl ^2:21 tiV£*H ^71x1^1- WlJS^ol ^ 2 5)2.(122)21 ^ A>Jf(224)2l ^ 5. 

^ ^^(110)21 ^olofl sH^-^^ cl 3. <£ig 71 51* 

4 1 &»1 *fll 21 «- 512.(121)21- ^13 2] 512.(123) *}o)S>) ^ ^ ^ 

t!r ^^ft}. ^AHH] ^ tiys:^ 2fl?l ^1(200)21 7l5l(d c ')2l f7Hl 
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51 !-^Kn, tiVi^l (100)3 3.7)^ ^7}S\X] SHrt}. 7i^(d c ')^ 

#7>^ -i-^ 3HMK110)<>1 Xl2 ^ X13 ^ Bis. (122, 123)3 ^a>«-^.( 2 24, 226)^- 
«y^-7> £#5^ ^ofl 3*11 ^S)7l nfl^-olc]-. 
£ 8a ^H*l S. 8gfe- £ 63 wV^fl s(M*lt- <*|Ei 7}*1 ^EfliL 

^d*l £ 8a<^l 51a] £ tiV£^] sfl7]*l^l ^-f , £ 63 t&Siafl »IM*1 (100)3 «] JH«fl 
^i, afli 3^ 3 = (121)3 <a^-# -§-^£ (110)3 <^^7> XlT^ ^JlS 

*1, ^^^^.S. afll 3-r- ^ = (121)7> «H-3(110).fi.3J?-iH #31*1 ^#€3". 

«J-5H £ 8a3 «h£*fl sfl7l*m ^ 7le)» ^Ml ^ ^1 ^> , XlS «J-^ofl $a<X^ 

u£62l *KE*)1 2)171*1(100)^ 14 -g-olT5fl*li}. 

£ 8b^Hl 51 a] £ nY^) sfl7l*l£l ^-f , 51 63 *>51X1 3|]7l*l (100)3 alia 
sflAi, 3^ &|.E1(122)3 ##^-(124)1- £^ ^4-^1(110)3 <g^-w.7> *]}?\& 

^o.^, XI 2 3^ e]51(122)3 ##^-(124)7> ^4-^(110)o.S 

4-E-l ^^1^1 ic#^rf. £ 8b3 te^ll 2fl7l*l^ ( *fll 3^f Bli=(121)3 X]3 3 

^ ^ = (123) Aj-o]3 7\^±= £ 63 Hli^l 3fl7l*l(100)i4 -^^^l-Tll -H-^l^" & 

^l^T, XU 3^ e| = (121)3 X12 3-^r elJE.(122) A>olo) £ 6 o) ^ 

71*1(100)11 3 ^o>^3. 33*1 ^l ^4- XI 1 3^f 3^(121)3 X13 3-*f 3-^(123) a> 

£ 8c^l £.^1€ ^£X1 ^33^, £ 8b^l 51 a^ #51X1 3fl333 -g-«J*H , #3 
Xl2 sqjf 3^(122)3 ##^-(124) tflAjofl ^3 3i=(123)3 ##^(126)* iJ^r 
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«H-3KiiO)si <£^7\ ^7)& ^-^i °1 SK5131 sfl^l^^, *i| 

1 £]Jf el = (l21)2l- *fl2 21 «- el = (i22) a>o|o] £ 62} tiVESfl s|M*l(i00) 

5+ ^^ll *r ^l 1 ?}-, *fli 2^ el = (i2i)2i- ^]3 21 «- el = U23) a}°1s1 

5L 621 *KE*I1 sfl (100) Jit} *M-*Jc]-. o] *fll 2)Jf el = (121) 

2f *fl2 ^ BlJ=(122) A>o]6H >^tfl^ O.S. 3. ^oj-ol ol7]-Elc>|o> ^ ;$JjLofl 3^s->tl-. 

£ 8d^l ^r£^l 3fl7l*l^, *U 2^ el = (l21)2}- *fl2 el = (l22) *H 

2} *H-^(110) S^5} ( *fll 2}^ 2lS.(121)^ *ll3 el = (123) A>olo] ^ 

€ *HM(110) S^ofl 1^1(114, 116 H ^-fr ^l^*>ulfe -£ 62} «K£31 

^71*1(100)^- ^Hr^f. #71 ^#(114, 116)^, *lll 2}Jf el = (121)21- 

*fl2 ^1-f- el = (122) AH^l Tle^, *fli sq-f- &)j=(l21)i4 m el = (123) 

olfil <£ig 7lEl« ##(114, 116)^1 TlEl^-i- Dl ^cflAl^c}. 

S. 8e°11 £^1^ «>iE^l an 71*1^-, £ 8d5l «K£*ll ^^t!r f^f 7>*1^, 

<2*1 afll 2l«- el = (121)21 <yjf# wH^g (110)3 <S3Hf7} ^iTlsl^rf^ 

^ cfscf. £ 8e 2l 1&2E*H ^1*13 afll 21 b! = (121)^ *>-f^S 

(iio)-^s^-e^ «1^- 5- 8d2i uv=.^i Bfl^i^H ^ 71 

el* ^12 &*H*r 5- 8d2l 5fl7l*Hl «1*H -£4 -8-°l*fl*li}. 

H 8f*fl 5*1^ tiVi^ll ^1*1 2} ^-f, 5. 8d2l *V=_*)1 3fl?l*l2f «1 JiI«fl>H , *fl2 21 
4 el = (122)21 l-#^-(l24)# life (110)21 «S^7> *i|7i^ ^tfo.^, 

^€-^^-5- XI 2 21 «- el = (122)21 ##^-(124)7} (110) 24-^^1 ^ 

#^cf. tcj-eH £ 8f2l a>=.^l afl7l*l^, *U 21-^- el = (i21)2l- ^3 2] «- el = (i23) 
a>o^ <gig Tlel^ =. 8d2l oV=.^l 2fl7l*l<4 ^^^>7ll ^ 91*)^, m 21^- el 
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= (121)^ A}2 ^ e)J=(122) a>o]^ 03^ £. 8d^ «_>£^1 *M*lJLtl- 

. n*eH °1 ^ *U ^ 3^(121)^ ^3 ^ E|2=(123) A>o]ofl ^xjis. €■ # 

*\}2 ^ ^ -E. (122)^1 (124) nfl^H *fl3 ^ ^ = (123)^ ##^-(126)» Qtt 

^4-^(110)^ <g^7> ^71^ ^q-. *h&M o] *V£*fl 3fl 71^1^, 

1 3) if- ^ = (121)5+ *\}2 3)^ E]^(122) a\o]2] 7}?)±t 8d^l 3KE*)1 sfl7M<2}- 

-§^}7ll -H-^l^r ^ *fll 5]-?- 51^(121)^ ^13 s-l^f ej.El(123) A>oi<i| ^ 

e]:el(122) AVojo]] ^i-cfl^ -g. ^<y-o] oi7>s]^o> ^ ^ofl ^Wcf. 

a], afll ^ 5lJ=(121)£q <^^-# ii^ *>^(110)^1 <£^7f *\}7]& |^j-o S 

a}, ^3-° 5. *fll 5] = (121)7> ^^(llO^iM 3 -^ i^t^t}. 

^ £ 7^ wV^l 2fl7l^l(200)<Hl «1^>^ iLt} -§-ol^^l t}. 

£ 9b<^l , £ 7^ ti>£^l ^71^1(200)^ «1 JH 

*fl>H, *fl2 $1^- e|i= (122)^1 ^A>tt(224)# gfe *HMJ(11(M o^j-«. 7 }. ^]>J^ 

*112 ^1^- e|JE.(122)^ ^A>«.( 22 4)7> ^-^^ <5}-^l (110)J15L 
33-15 



1020030004025 #^ 2003/2/10 

^ 4^*1 i^#44. 44*^ £ 9b^ «V£X1 XU 4^ e| = (121)4 *)13 3 

^ = (123) *M4 <gig £ 74 *V£X1 X|7l4(200)4 ^SMl -a-^l^h ^ 5a 

4^, Xll 4^ el = (l21)4 XI 2 4^ sl = (l22) 4°14 7le|^ £ 74 «K£X1 XI 

714 (200)Ji4 *M^4. 444 °1 ^-f XU 4^ e} = (121)4 ^13 4-^ el = (123) a} 
°H1 €• ^ol <el7>slc^o> ^- ^0.01] *^}4. 

S. 9cXl X| 7j 4 ^ , £ M 5.*)$. «V=-Xl XM44 , =N 

Xl2 ^Jf el = (122)4 ^A>w.(224) cfl-tl^l Xl3 4^ el = (123)4 ^ a}«-( 2 26)«- 3^ 
#<34 ^V-f^ 1 (110)31 '<&&+7\ Xl4€ 3Hr4. ofsM o) ti>£.^ll X|7l4fe, XI 

1 4^ el = (i2l)4 X| 2 4-¥- els. (122) 4°14 <^Tg 7^^. £ 7 ^ ^ ^ ^^^(200) 
4 -§-<a4Xl -fr^th ^ ^> , XI 1 4-t- e1 = (121)4 XI 3 4^ els. (123) aM4 
4 el tt £ 74 tiV£Xl X|7l4(200)iL4 44*14. °1 ^-f XU 4^ el = (121) 

4 X)2 4^ el = (122) AM 6|| tftfl^o.^. 3. ^oj-o] 0I7I-EM0) ^- ^-fXl 

H 9cH £.4^ «>£X1 X)7l4^, XU 4^ el = (l21)4 XI 2 4-t- a) = (122) 4°1 
4 #^4 sHMJ(llO) 5L^4, XI 1 4^ el = (121)4 X13 4^ el = (123) 4°14 s.^ 
€ SMHSUlO) S^ofl ^#(114, 116)ol ^4 ^-g- XI^Sj-uLte- S. 74 tt>iEXl 
J4M4 (200)4 3Hr4. #7] ^#(114, 116)£r, XI 1 4^f el = (121)4 

X12 4^ el = (i22) am 4 c^Tg 7le)4 ) xll 4-r- el = (i2i)4 Xl3 4^ el = U23) a> 
°14 ^ 7lel# ^#(114, 116)4 7leJ«>^ c-1 ^cflAif!4. 

=. 9e^l JEAl^ ti>£Xl XI 714^, £ 9d4 «K£X1 XI 7144 7>44, 
=>4 Xll 4^ el = (i2i)4 #^4 4-^(110)4 <S#Jf7> Xl44£4^r 

4=4. 44Ai =. 9e4 sKEXI XI7144 xll 4^ el = (121)^ #^4 «B-3 
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(110)J5.S-f 3:^*1 tijS. £ 940} tiV^ 3fl t'I ^1 «H1 Wl^H ^ 71 

3* ^2 SI^tt £ 9d3 tils^l 2fl3*Hl iL3- -g-o]*fl^lcf. 

£ 9H1 av^^i 313*13 , je 9d3 ti>£^l 31333- almoin, ^2 3 

^ ^ = (122)3 ^a>«.(224)# *>-f^l(HO)Sl ^^7> *)}7]Q ^^o.S.Ai, 

3-^ eJS. (122)3 ^3-^(224)7} *HM (110)°.3J?-Bl i- 

#^cf. 33^ £ 9 f^ av^j ^71^1^, afll 3^- 3 = (121)3- *f|3 3^ 3-^(123) 
a>o13 s. 9d3 ^rS-^l 31333 *r X3l*l#, *fll 3^ 3 

= (121)3 *fl2 3-r- si = (122) ^ ^elfe S. 9d3 3133113- 

^-o>^lcf. 33-^ o] jQi st\ 3 = (121)3 *)13 3^ el = (123) 3-°H tftflaj o. 

-£ 9g<Hl =>m ^r£^l 31 3 3^, £- 9f°fl i&Eafl 3)333 , #3 

A2 3-¥- el = (122)3 ^3-^(224) tflAH ^3 3-¥- el = (123)3 ^3-^(226)* 
#^ *HMJ (110)3 ^^7V *fl3^ ^Cf. 3-3"3 ol tiV^^l 3133^r, 

1 3-?- el = (121)3- ^12 3^f sl = (i22) 3-33 ^ 33^r s_ 9d3 te*ll 31333 

^^Ml -S-3« *r SU3 1 ?]:, *U 3-?- Bl = (121)3- ^13 3^- sl = (l23) 3-°13 ^ 

3fe 5- 9d3 ^rS-^l 3)33-£3- 3-3-^3-. 33.3 ^1 <qj=L 3;el(121)3 z\}2 

3-?- e] = (122) 3-3<Hl #£fl3 €■ ^l^l ^17>3 C H C >> ^-f^l 3^*1-3-. 

=. io£- =. 73 3331- #^33 3-^f 3-33 33 ^s)-7> 3*11^ 

33-^fl ^3^ =. 11^ 5. 103 A ^£-°ll33 ^13 3^- e]-^» 

^-cflsfl 143- vfl tio] =.^°13-. 3E 10 =. 11°!] a-) =. 73- #2: -^S^ ^ 

*v 3-3-^3-. 
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<56> S_ 10 ^ £ 11^ #2:^^, ^A]ofl ofl ttfs ti> £ ^| sfl^l^^ s. 70) ti> £ ^] 5)) 

^1^1(200)^- 7i4 -g-«atb 7>44, ^fl2 4^ #4(122)4 ^4^(324)4 *fl3 

4^ #4(123)4 ^a>«-(326)^ ^^o] 4€- 3Hr4. ^13 <LS. *)13 

4^ #4(123)4 ^4^(326)4 ^-f , afli 4«- #4(121)4 4^rJ£^r S^H^r ^ 
$ ^(326a), ^44 ^(326b) ^ -f£-(326c)°l -§-^4 4- 5 MJ(110)# ^*fl 

^^i^ «fl*144. ^-7] ^a>^1 «-«.( 3 26b) ^ ^-£-(326c)£r afll 4^ #4 

(121)4 *H3 4^ #4(123) 4°14 ^ ^cflA]7l^ JL4* *H*SH. #71 3g 

^ ^(326a)£- *fll 4^ #4(121)4 ^13 4^ #4(123) 4°14 4 A] (pitch)7> 4 
^3^r «#^r 4*fl*m4. ^ ^3 4^ #4(123)4 34-^(326)^ #*34 4-f3 
(110) JLS golfed, 0} «H-;8 (110)4 t^H sfl^Rr ^°1#^ *fll 4^ #4 

(121)4 *Q3 4-¥- #4(123) 4°14 3q^i£ ^ «vofl &t}. ^gjq. ^AHofl 

44 £°1, #7} 3§3g*|- «.«( 3 26a)* i^iLS*!, #^4 §>o.^i ( no)ol ^1-71 
^--g-(326a) HHH ^A>«-(326)« ^Tfl ^ ^ & £.4 , o]ofl 44 afli 4«- e] JEL (121)4 
*1l3 4^ 51^.(123) 4°14 4 ^1^- 4^44 °fe4. *H2 4^ s]I= (122)4 ^-fs 43 
4^ el = (123)4 ^-f4 ¥°^4^ ^44^ ^sf443. #4. 

<57> o] # M. ^ o. h>^^- -^H* S-o^ ^14711 ^ 453^4, £ 

^AHHl ajrO.4, M}-^4 7l#^ 4# vflofl^ # ^o\]X] ##4 

7>4 4<H1 444 7>4 ^^01 7>^^ #<344. 
[^4 Jl43 

<58> oj^-4 ^tgoflA-14 ^o], ^ofl ffj-s 4 ofl 4^, 4-f^ 1 

4 °4 ^h#4 4^- sl^#4 oj^ofl ^^w. s ^ ^a>«-i- ^4ji zl 41- i- 
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^fl*l« ^ Sl^-M JI^ -g-g-ofl 3^ afl^ ^ Sflcffe- jrij.7]. 
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13 

#7l = ^#-*f«ll «ti*l€ *fll ^ 5] = ^- #7l afli 34- e] = 3 

ofl zfzf tifl^^ 7^12 3^ BlS. ^ ^3 #7l ^2 3^ ^JEL ^ 

^13 3^ ^ #71 *>4-^4 #7) 7111 <2]Jf 51^^ 

tiltfl #7l 3-^3 X^<*1H3 #7l *1U 3^ el 2=3-3 ^3-8- 

^tfl^lfe #^4-7> «fl*13^ ^-71 7112 3^ il)2=3 #^ ^ #7l ^3 3"*f ii|2=_3 

^ 3<H^ ^ #71 <£#£ 4-£ils 3* ^ 

$°.g. *}±= «>2=.*11 Jfl71*l. 

[3^8- 23 

^1%H1 5^1, 

#71 7)11 3«- El2=3 ^Jf ^ #7l *>4-^l #71 # 

[$^8- 33 

*1l2iHl &<>H, 
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#7] m ^1=3 <^JfS ^ ^71 *fl2 ^ ej.EL g 

*fl3 ^ 3 = ^ *W51 o]- $ 2) if = ^ ^JjLs. §H^i A>o] 

3 lmm7> sqjE-Hj- Sj-fe ^HJJIS. «Hr 

4] 

A oM *fll €\EL2± ^-71 ^|2 3j = A>o|o^ ^V 7l ^o.^ 3.^, # 

71 ^2 ^ 5^2} ^-71 7fl3 ^ = AW ^ ^"71 *>-f^ <H 

^ *V S^fe ^-^lS <8=*fl sflo} f-#^-7V ^ o. s^o S sRr 

5] 

Sl=#ol Aj-7) s.^^ ^.o.^ ^ <y w\o^ s-g^ ^21 ol^-ol^l a>£^l sfl7l^l 

A o v 7l sl-f- el-EL!-^ f^<Hf^ afl^l^ ^|i <q«. e) = <4 # 7 1 afli sq^f e)j=°1 ^.o. 
cfl zj-z}- tifl^]^ ^2 9]*- s]= £ 7fl3 ^ if-^H, ^-71 ^12 ^ el= ^ 

^3 ^ e1=Sl <S^- ^ ^7l §>-f^l g.T&o]} 7}7?}^r^ AV 7 j ^! <^Jf c ^ 

^^JE-Hf- ^A>^1 ^Af«- 7 > Wfl^S]^, -8-71 *fl2 ^ elEfi] ^A>«L ^-7] 43 ^ «L 
5] = 2l ^A>«- # ^jo^ v- Aj-7] «B-^0.3. <g#^ 
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i^^r 6] 

^7} *fll <2}^ 5} = ^ «]-¥■ ^ ^71 #^5} ^0.^1 o]^^ Jf«*r 

7] 

^-71 sl^si g - s^^, a o v 7 ] ^ 2 <q«. 3 = ^ 

3 ^H-E- lmm7} ^ s^o S ^ *M *1 . 

8] 

^-71 afli s]Jf b^jels}- #7] afl2 £]Jf e)=- a>oi^ ^0.^5 s.^, # 

- s^i^ #^ -g-^im «-#^-7> ^^s]^ ^ ^ 

a>£^l 3^71^1. 
9] 

all 5**11 &°H, 

^"71 ^12 ^-f- ^ ^>7l ^13 ^ <Hir # S-l^f = ^ ^A>«- 

^ A oM *>-f^ £^ ^Sjif- ^A}^\ 33] J=L w.6)] ^a>«- 
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